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Résumé / Abstract
Nous étudions l’effet de filtre sur l’estimation de processus de type
GARCH. Le cas du filtre linéaire est analysé dans un contexte général pour des
processus GARCH faibles. Plusieurs cas spéciaux sont discutés, notamment ce-
lui du filtre d’ajustement X-11 pour les effets saisonniers. Nous trouvons que ce
filtre produit un effet de persistance saisonnière au niveau de la volatilité. Nous
abordons ensuite le filtrage non linéaire dans le cas du filtre X-11. Une étude de
Monte Carlo démontre qu’il y a des différences très importantes entre la
représentation linéaire du filtre et le programme non linéaire appliqué aux
données réelles.
In this paper we try to enhance our understanding of the effect of
filtering, particularly seasonal adjustment filtering, on the estimation of
volatility models. We focus exclusively on ARCH models as a specific class of
models and examine the effect of both linear and nonlinear filters on (seasonal)
volatility dynamics. The case of linear filters is treated in a general abstract
setting applicable to seasonal adjustment as well as various other linear filters
often applied to transform raw data. Next we focus on specific cases like the
first and seasonal differencing filters as well as the X-11 filter, both its linear
representation and the (nonlinear) procedure implemented in practice. We
uncover surprising features regarding the linear X-11 filter, e.g. it introduces
a small seasonal pattern in volatility. More interestingly, we show that the
linear X-11 and the actual procedure produce serious downward biases in
ARCH effects and their persistence. Finally, we uncover important differences
between the linear version of X-11 and the actual procedure.Mots Clés : Processus GARCH, Saisonnalité, X-11






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2Table A.1: Biases in Volatility Autocorrelation Functions: GARCH(1,1) Model with a = b = 0
L a g s 123456789 1 0
Large Sample Results
Unfil 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Fil -0.0010 -0.0009 -0.0008 -0.0007 -0.0006 -0.0005 -0.0005 -0.0005 -0.0006 -0.0009 Lin
Bias 0.0010 0.0009 0.0008 0.0007 0.0006 0.0005 0.0005 0.0005 0.0006 0.0009
Fil 0.0150 0.0159 0.0129 0.0127 0.0107 0.0005 -0.0049 -0.0068 -0.0060 -0.0073 X-11 Bias -0.0150 -0.0159 -0.0129 -0.0127 -0.0107 -0.0005 0.0049 0.0068 0.0060 0.0073
Small Sample Results
Unfil -0.0084 -0.0072 -0.0086 -0.0076 -0.0081 -0.0062 -0.0084 -0.0076 -0.0069 -0.0082
Fil 0.0104 0.0096 0.0091 0.0094 0.0083 0.0082 0.0088 0.0073 0.0074 0.0086 Lin
Bias -0.0188 -0.0170 -0.0177 -0.0170 -0.0164 -0.0144 -0.0172 -0.0151 -0.0143 -0.0169
Fil 0.0089 0.0086 0.0098 0.0105 0.0047 -0.0012 -0.0066 -0.0107 -0.0108 -0.0048 X-11 Bias -0.0173 -0.0158 -0.0184 -0.0181 -0.0128 -0.0050 -0.0018 -0.0029 0.0039 -0.0034
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.1 (cont’d)
Lags 11 12 13 14 22 23 24 25 26
Large Sample Results
Unfil 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Fil -0.0011 0.0569 -0.0003 0.0000 -0.0014 -0.0015 0.0052 -0.0011 -0.0010 Lin
Bias 0.0011 -0.0569 -0.0003 0.0000 0.0014 0.0015 0.0052 0.0011 0.0010
Fil -0.0070 -0.0917 -0.0071 -0.0090 -0.0088 -0.0071 -0.0660 -0.0070 -0.0091 X-11 Bias 0.0070 0.0917 0.0071 0.0090 0.0088 0.0071 0.0660 0.0070 0.0091
Small Sample Results
Unfil -0.0080 -0.0084 -0.0092 -0.0078 -0.0066 -0.0072 -0.0082 -0.0064 -0.0052
Fil 0.0096 0.0464 -0.0079 -0.0087 -0.0085 -0.0079 -0.0024 -0.0071 -0.0060 Lin
Bias -0.0176 -0.0548 -0.0013 0.0009 0.0019 0.0005 -0.0058 0.0007 0.0008
Fil -0.0102 -0.0904 -0.0102 -0.0132 -0.0099 -0.0047 -0.0633 -0.0069 -0.0041 X-11 Bias 0.0022 0.0820 0.0010 0.0054 0.0033 0.0025 0.0551 0.0005 -0.0011
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.2: Biases in Volatility Autocorrelation Functions: GARCH(1,1) Model with a = b = .4
L a g s 123456789 1 0
Large Sample Results
Unfil 0.7692 0.5104 0.3474 0.2405 0.1686 0.1194 0.0852 0.0609 0.0435 0.0309
Fil 0.3339 0.2227 0.1529 0.1073 0.0777 0.0574 0.0440 0.0373 0.0342 0.0356 Lin
Bias 0.4532 0.2877 0.1945 0.1333 0.0909 0.0620 0.0412 0.0236 0.0093 -0.0047
Fil 0.2093 0.1488 0.1053 0.0810 0.0603 0.0340 0.0213 0.0149 0.0122 0.0123 X-11 Bias 0.5599 0.3616 0.2421 0.1595 0.1083 0.0854 0.0639 0.0460 0.0313 0.0186
Small Sample Results
Unfil 0.7342 0.4495 0.2784 0.1715 0.1036 0.0590 0.0292 0.0094 -0.0046 -0.0149
Fil 0.3022 0.1830 0.1114 0.0682 0.0398 0.0221 0.0097 0.0045 0.0014 0.0029 Lin
Bias 0.4320 0.2665 0.1670 0.1033 0.0638 0.0369 0.0195 0.0049 -0.0060 -0.0178
Fil 0.1912 0.1304 0.0852 0.0639 0.0394 0.0156 0.0037 -0.0034 -0.0018 -0.0045 X-11 Bias 0.5430 0.3191 0.1932 0.1076 0.0762 0.0434 0.0255 0.0128 -0.0028 -0.0104
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.2 (cont’d)
Lags 11 12 13 14 22 23 24 25 26
Large Sample Results
Unfil 0.0217 0.0150 0.0100 0.0062 -0.0048 -0.0051 -0.0050 -0.0047 -0.0044
Fil 0.0422 0.0661 0.0370 0.0252 0.0089 0.0137 0.0060 0.0134 0.0079 Lin
Bias -0.0205 -0.0510 -0.0270 -0.0189 -0.0136 -0.0188 -0.0110 -0.0180 -0.0124
Fil 0.0162 -0.0798 0.2090 0.1474 0.0113 0.0160 -0.0803 -0.0512 -0.0333 X-11 Bias 0.0055 0.0948 -0.1990 -0.1412 -0.0161 -0.0211 0.0753 0.0665 0.0289
Small Sample Results
Unfil -0.0217 -0.0271 -0.0312 -0.0337 -0.0357 -0.0358 -0.0360 -0.0365 -0.0370
Fil 0.0097 0.0349 0.0049 -0.0064 -0.0156 -0.0128 -0.0162 -0.0135 -0.0178 Lin
Bias -0.0314 -0.0620 -0.0361 -0.0274 -0.0201 -0.0230 -0.0198 -0.0230 -0.0192
Fil 0.0001 -0.0643 0.1872 0.1286 -0.0047 -0.0010 -0.0845 -0.0021 -0.0033 X-11 Bias -0.0218 0.0616 -0.2184 -0.1623 -0.0310 -0.0348 0.0485 -0.0344 -0.0337
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.3: Biases in Volatility Autocorrelation Functions: Seasonal GARCH(1,1) Model with a = b = .4
L a g s 123456789 1 0
Large Sample Results
Unfil 0.1830 -0.0089 -0.0096 -0.0083 -0.0087 -0.0097 -0.0086 -0.0083 -0.0094 -0.0085
Fil 0.0768 -0.0039 -0.0036 -0.0038 -0.0037 -0.0041 -0.0045 -0.0039 -0.0036 -0.0032 Lin
Bias 0.1062 -0.0050 -0.0060 -0.0045 -0.0050 -0.0056 -0.0041 -0.0044 -0.0058 -0.0053
Fil 0.0448 0.0058 0.0043 0.0064 0.0023 -0.0056 -0.0073 -0.0068 -0.0065 -0.0079 X-11 Bias 0.1382 -0.0145 -0.0139 -0.0147 -0.0110 -0.0041 -0.0013 -0.0015 -0.0029 -0.0006
Small Sample Results
Unfil 0.1359 -0.0500 -0.0458 -0.0460 -0.0452 -0.0459 -0.0441 -0.0454 -0.0451 -0.0467
Fil 0.0489 -0.0278 -0.0252 -0.0267 -0.0247 -0.0256 -0.0247 -0.0254 -0.0255 -0.0250 Lin
Bias 0.0870 -0.0222 -0.0206 -0.0193 -0.0205 -0.0203 -0.0194 -0.0196 -0.0196 -0.0217
Fil 0.0317 -0.0052 -0.0070 0.0002 -0.0074 -0.0150 -0.0144 -0.0194 -0.0126 -0.0184 X-11 Bias 0.1042 -0.0448 -0.0388 -0.0452 -0.0478 -0.0309 -0.0297 -0.0260 0.0325 -0.0283
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.3 (cont’d)
Lags 11 12 13 14 22 23 24 25 26
Large Sample Results
Unfil 0.1325 0.6550 0.1320 -0.0087 -0.0081 0.0963 0.4480 0.0960 -0.0840
Fil 0.0781 0.3284 0.0600 -0.0035 -0.0035 0.0449 0.1981 0.0452 -0.0037 Lin
Bias 0.0544 0.3266 0.0720 -0.0087 -0.0046 0.0514 0.2499 0.0508 -0.0803
Fil 0.0245 0.0194 0.0449 0.0052 -0.0074 0.0242 0.0216 0.0189 0.0101 X-11 Bias 0.1080 0.6356 0.0871 -0.0139 -0.0070 0.0721 0.4624 0.0771 -0.0941
Small Sample Results
Unfil 0.0762 0.5613 0.0723 -0.0467 -0.0419 0.0386 0.3229 0.0342 -0.0423
Fil 0.0411 0.2826 0.0276 -0.0247 -0.0233 0.0139 0.1397 0.0114 -0.0235 Lin
Bias 0.0351 0.2787 0.0447 -0.0220 -0.0186 0.0247 0.1832 0.0228 -0.0188
Fil 0.0090 0.0176 0.0297 -0.0070 -0.0176 0.0123 0.0176 0.0161 0.0098 X-11 Bias 0.0672 0.5435 0.0426 -0.0390 -0.0243 0.0263 0.3033 0.0181 -0.0521
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.4: Biases in Volatility Autocorrelation Functions: GARCH(1,1) Model with a = .1 and b = .9
L a g s 123456789 1 0
Large Sample Results
Unfil 0.9902 0.9799 0.9699 0.9600 0.9503 0.9408 0.9313 0.9220 0.9128 0.9037
Fil 0.2935 0.2914 0.2886 0.2865 0.2833 0.2821 0.2793 0.2779 0.2752 0.2735 Lin
Bias 0.6967 0.6885 0.6813 0.6735 0.6670 0.6583 0.6520 0.6441 0.6376 0.6302
Fil 0.2083 0.1465 0.1073 0.0802 0.0595 0.0357 0.0217 0.0149 0.0104 0.0126 X-11 Bias 0.7819 0.8334 0.8626 0.8798 0.8908 0.9051 0.9096 0.9071 0.9124 0.8911
Small Sample Results
Unfil 0.9374 0.8714 0.8098 0.7522 0.6981 0.6472 0.5991 0.5537 0.5109 0.4702
Fil 0.1828 0.1684 0.1576 0.1479 0.1389 0.1291 0.1231 0.1142 0.1047 0.0987 Lin
Bias 0.7546 0.7031 0.6522 0.6043 0.5592 0.5181 0.4760 0.4395 0.4062 0.3715
Fil 0.1894 0.1286 0.0874 0.0622 0.0400 0.0180 -0.0008 -0.0028 -0.0098 -0.0050 X-11 Bias 0.7480 0.7428 0.7224 0.6900 0.6581 0.6292 0.5999 0.5565 0.5207 0.4752
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.4 (cont’d)
Lags 11 12 13 14 22 23 24 25 26
Large Sample Results
Unfil 0.8946 0.8857 0.8769 0.8682 0.8017 0.7938 0.7859 0.7781 0.7704
Fil 0.2711 0.2943 0.2661 0.2632 0.2451 0.2425 0.2267 0.2377 0.2356 Lin
Bias 0.6235 0.5914 0.6108 0.6050 0.5567 0.5513 0.5592 0.5405 0.5348
Fil 0.0147 -0.0794 0.1599 0.1554 0.1175 0.1164 -0.0151 0.0112 0.0312 X-11 Bias 0.8799 0.9651 0.7170 0.7128 0.6842 0.6774 0.7910 0.7893 0.7392
Small Sample Results
Unfil 0.4318 0.3954 0.3610 0.3284 0.1226 0.1028 0.0839 0.0658 0.0487
Fil 0.0909 0.1188 0.0793 0.0793 0.0714 0.0227 0.0073 0.0163 0.0116 Lin
Bias 0.3402 0.2766 0.2818 0.2571 0.0961 0.0801 0.0766 0.0495 0.0371
Fil -0.0042 -0.0643 0.1183 0.1060 0.0381 0.0335 -0.0798 0.0234 0.0501 X-11 Bias 0.4360 0.4797 0.2427 0.2224 0.0845 0.0693 0.1647 0.0424 0.0186
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.5: Biases in Volatility Autocorrelation Functions: Seasonal GARCH(1,1) Model with a = .1 and b = .9
L a g s 123456789 1 0
Large Sample Results
Unfil 0.0407 0.0318 0.0300 0.0314 0.0337 0.0302 0.0333 0.0304 0.0286 0.0298
Fil 0.0169 0.0136 0.0126 0.0130 0.0138 0.0123 0.0137 0.0127 0.0120 0.0129 Lin
Bias 0.0238 0.0182 0.0174 0.0184 0.0199 0.0179 0.0196 0.0177 0.0166 0.0169
Fil 0.0450 0.0057 0.0051 0.0047 0.0044 -0.0028 -0.0070 -0.0086 -0.0075 -0.0085 X-11 Bias -0.0043 0.0261 0.0263 0.0267 0.0293 0.0330 0.0403 0.0390 0.0361 0.0383
Small Sample Results
Unfil -0.0575 -0.0637 -0.0618 -0.0592 -0.0581 -0.0583 -0.0579 -0.0583 -0.0597 -0.0614
Fil -0.0286 -0.0321 -0.0311 -0.0287 -0.0285 -0.0283 -0.0283 -0.0282 -0.0302 -0.0302 Lin
Bias -0.0289 -0.0316 -0.0307 -0.0305 -0.0296 -0.0300 -0.0296 -0.0301 -0.0295 -0.0312
Fil 0.0273 -0.0143 -0.0030 -0.0087 -0.0010 -0.0155 -0.0229 -0.0193 -0.0146 -0.0147 X-11 Bias -0.0848 -0.0494 -0.0588 -0.0494 -0.0573 -0.0424 -0.0350 -0.0390 -0.0451 -0.0467
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.5 (cont’d)
Lags 11 12 13 14 22 23 24 25 26
Large Sample Results
Unfil 0.0382 0.9596 0.0377 0.0290 0.0269 0.0352 0.9223 0.0347 0.0264
Fil 0.0114 0.4298 0.0161 0.0120 0.0116 0.0149 0.3784 0.0146 0.0111 Lin
Bias 0.0268 0.5298 0.0216 0.0170 0.0153 0.0203 0.5239 0.0201 0.0153
Fil 0.0223 0.0210 0.0488 0.0088 -0.0017 0.0350 0.0547 -0.0110 -0.0010 X-11 Bias 0.0159 0.9386 -0.0189 0.0202 0.0286 0.0002 0.8676 0.0457 0.0274
Small Sample Results
Unfil -0.0553 0.8259 -0.0553 0.0606 -0.0568 -0.0521 0.6765 -0.0518 -0.0556
Fil -0.0144 0.3623 -0.0260 -0.0296 -0.0280 -0.0251 0.2650 -0.0235 -0.0274 Lin
Bias -0.0409 0.4636 -0.0293 -0.0306 -0.0288 -0.0270 0.4115 -0.0283 -0.0282
Fil 0.0066 0.0201 0.0251 -0.0198 -0.0247 0.0095 0.0490 0.0099 -0.0001 X-11 Bias -0.0619 0.8058 -0.0804 -0.0404 -0.0321 -0.0616 0.6275 -0.0619 -0.0555
Notes: All computations are based on 1000 Monte Carlo Simulations using the linear approximation to the X-11 filter (denoted Lin) and the SAS Proc X11
procedure (denoted X-11). The bias is defined as in eq. (2.9). The large sample configuration is based on 996 data points while the small sample reflects 120
observations. Details of the simulation design appear in Section 3.1.Table A.6: Monte Carlo Simulation Distributions of X-11 Program Outlier Intervention Frequencies
Percentiles Min 5% 10% 25% 50% 75% 90% 95% More Mean
White Noise
Large Sample 2.61 4.12 4.32 4.72 5.12 5.52 5.92 6.13 7.73 5.12
Small Sample 0.00 2.50 2.50 3.34 5.00 6.67 7.50 10.00 13.34 5.11
IGARCH  a = .1 and  b = .9
Large Sample 0.00 0.00 0.00 0.00 2.21 4.22 6.22 7.33 13.15 2.63
Small Sample 0.00 0.00 0.00 0.00 0.00 6.67 15.83 20.00 43.33 4.32
Seasonal IGARCH  a = .1 and  b = .2
Large Sample 0.00 2.21 3.01 4.72 6.73 8.73 10.64 11.85 19.78 6.83
Small Sample 0.00 0.83 1.67 5.00 8.33 10.83 14.17 15.83 27.50 8.04
Notes: Entries to this table are Monte Carlo simulation distributions of percentage of the sample observations (large is 996 observations and small is 190) affected
by the X-11 program outlier selection procedure.34
Table A.7: Data Sources and Descriptions
Series Description
Industrial A monthly index of the output of manufacturing,
Production mining, and electric and gas utilities.  Source: Federal
Reserve Board, Statistical Release G.17.  Available on
the Internet at http://www.stls.frb.org.
Money Supply M1, monetary aggregate.  Source: Federal Reserve
Board, Statistical Release H.6.  Available on the
Internet at http://www.stls.frb.org.
Nominal Interest rate on 3-month Treasury bills.  Source:
Interest Rates Federal Reserve Board, Statistical Release H15. 
Available on the Internet at http://www.stls.frb.org.
Unemployment Civilian labor force unemployment rate.  Source:
Rate Bureau of Labor Statistics.  Available on the Internet at
http://stats.bls.gov.
CPI Consumer price index, all urban consumers.  Source:
Bureau of Labor Statistics.  Available on the Internet at
http://stats.bls.gov.
PPI-Crude Crude materials for further processing.  Source:
Material Bureau of Labor Statistics.  Available on the Internet at
http:///stats.bls.gov.
PPI-Finished Goods ready for sale to final demand.  Source: Bureau
Goods of Labor Statistics.  Available on the Internet at
http://stats.bls.gov.
Real Interest Three-month treasury bill yield less CPI inflation.
Rate
Real Earnings Earnings deflated by the CPI.  I use the average hourly
earnings series from the Bureau of Labor Statistics,
available on the Internet at http://stats.bls.gov.35
Table A.8: Autocorrelations of Squared Residuals Empirical Data
Adjusted Monetary Base
Lags SA NSA - Seas. Diff. NSA - Seas. Dum.
1 0.071 0.330 0.214
2 -0.016 0.155 0.198
3 0.109 0.048 0.032
4 -0.010 0.069 0.098
5 0.063 0.082 0.084
6 0.095 0.092 0.100
7 0.038 0.087 0.052
8 0.027 0.100 0.124
9 0.159 0.180 0.112
10 0.038 0.104 0.186
11 0.023 0.259 0.192
12 0.036 0.262 0.398
13 0.054 0.127 0.199
14 0.006 0.123 0.079
22 0.084 0.100 0.087
23 0.078 0.090 0.138
24 0.081 0.126 0.131
25 -0.021 0.138 0.225
26 -0.002 0.150 0.16936
Table A.8 (cont’d)
M1 Money Stock
Lags SA NSA - Seas. Diff. NSA - Seas. Dum.
1 0.155 0.259 0.241
2 0.184 0.052 0.025
3 0.051 0.044 0.059
4 0.169 0.091 0.070
5 0.177 0.043 0.108
6 0.127 0.020 0.117
7 0.052 0.029 0.097
8 0.250 0.060 0.183
9 0.175 0.108 0.047
10 0.069 0.042 0.046
11 0.148 0.135 0.149
12 0.087 0.223 0.323
13 0.160 0.111 0.106
14 0.071 0.005 0.084
22 0.155 0.087 0.181
23 0.032 0.128 0.088
24 -0.002 0.176 0.008
25 -0.016 0.062 0.043
26 0.013 0.004 0.00537
Table A.8 (cont’d)
CPI all items
Lags SA NSA - Seas. Diff. NSA - Seas. Dum.
1 0.398 0.275 0.173
2 0.188 0.145 0.348
3 0.126 0.145 0.237
4 0.109 0.081 0.173
5 0.164 0.198 0.239
6 0.274 0.258 0.352
7 0.210 0.145 0.169
8 0.116 0.216 0.385
9 0.094 0.191 0.383
10 0.093 0.094 0.125
11 0.098 0.161 0.158
12 0.083 0.155 0.229
13 0.104 0.164 0.217
14 0.072 0.175 0.441
22 0.126 0.104 0.188
23 0.087 0.149 0.091
24 0.055 0.043 0.392
25 0.050 0.081 0.103
26 0.061 0.106 0.10438
Table A.8 (cont’d)
CPI all items less energy
Lags SA NSA - Seas. Diff. NSA - Seas. Dum.
1 0.165 0.062 0.057
2 0.012 0.011 0.019
3 0.018 -0.017 0.091
4 0.002 -0.003 0.068
5 0.166 0.189 0.116
6 0.069 0.039 0.038
7 0.096 0.034 0.014
8 0.048 0.048 0.025
9 0.013 0.050 0.092
10 0.033 0.014 0.056
11 0.018 0.001 0.069
12 0.168 0.066 0.248
13 0.084 0.041 0.143
14 0.030 0.025 0.105
22 0.581 -0.012 -0.001
23 0.102 0.063 0.094
24 0.042 0.139 0.165
25 0.019 -0.015 -0.023
26 -0.013 -0.003 0.04539
Table A.8 (cont’d)
CPI all items less food and energy
Lags SA NSA - Seas. Diff. NSA - Seas. Dum.
1 0.040 0.052 0.009
2 0.165 0.093 0.062
3 0.168 0.072 0.120
4 0.075 0.053 0.089
5 0.076 0.073 0.020
6 0.100 0.091 0.087
7 0.089 0.034 0.005
8 0.081 0.144 0.024
9 0.041 0.042 0.075
10 0.062 0.094 0.075
11 0.072 0.020 0.025
12 0.160 0.149 0.415
13 0.044 0.009 -0.024
14 0.068 0.069 0.136
22 0.040 0.004 0.071
23 0.026 0.002 0.059
24 -0.016 -0.005 0.071
25 0.018 -0.028 -0.023
26 0.075 0.035 0.07140
Table A.9: GARCH(1,1) Parameter Estimates
Series - Sample
Monetary Base SA 59:08-95:12 .002 (.03) .34 (1.39)
Monetary Base seas. Diff -.01 (.02) .77 (.35)
@
M1 SA 59:01-95:12 .24 (.06) .68 (.07)
**
M1 seas. Diff .09 (.03) .90 (.03)
**
CPI 46:01-95:12 .14 (.019) .83 (.022)
**
CPI seas. Diff .13 (.82) .82 (.04)
**
CPI ex energy SA 57:01-95:12 .10 (.02) .90 (.02)
**
CPI ex energy seas. Diff .10 (.02) .91 (.02)
**
CPI ex food & energy SA .14 (.04) .86 (.04)
**
CPI ex food & energy seas. Diff .30 (.05) .73 (.03)
**
Notes:   significant at the 1%, @ at the 5%, + at the 10% level.  
*
Seas. Diff means the seasonal difference operator was applied. Vous pouvez consulter la liste complète des publications du CIRANO et les publications
%
 elles-mêmes sur notre site World Wide Web à l'adresse suivante :
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